Introduction:
Comment 2: I do think that your study is very relevant and important, but the Introduction does not really present this fact well to me. There are other interventions that also improve GMFM. Why should I as a reader care about FES-cycling? Why is this an intervention that I should use over other interventions. I see a strong focus on participation within the different parts of the intervention and outcome measures. Remembering presentations from your CoAuthor Mrs.Boyd, I understand your direction, reasoning and philosophy behind what you are doing here, but I don't think it is really presented in a clear way in the introduction. I know that you have a few sentences and phrases that explain some of this but please try to elaborate further within the text.
Comment 3: So my main problem with this protocol is the choice of training intervention. Page 4: line 26-28 The first problem I have is the use of a spectrum of interventions. You write that the impact of cycling on the function in children with cerebral palsy is not clear and an RCT with enough power will provide that information. I am not sure your study will be able to provide this information. Lets say your intervention group shows a significantly larger change of GMFM after intervention? But what is the reason for this change? The FES cycling? The functional training? The adapted cycling? Just one of those elements? A combination of two of them? A combination of all of them? We wont know. Please elaborate to me why you think your study will be able to solve this lack of research in cycling for children with CP despite the additional interventions.
Comment 4:
This brings me to an even bigger problem, I am not sure your functional training is suited to improve functional performance. Page 6 line 18-20: This sentence is at best very misleading but in my opinion incorrect and I don't think this is unintentional! Your reference tells us nothing about "progressive resistance training" which you claim "should improve function". In my opinion there is a good reason for this, because the high-quality progressive resistance training research shows that there is no functional improvement after progressive resistance training. I think you know this very well yourself because you cite one of the biggest progressive resistance training studies that showed just that, a little bit later in the text but for some reason you don't cite it here. Recent research is starting to move away from progressive resistance training to more anaerobic methods like high velocity, high intensity or high-power training methods. These methods show considerable functional improvement in this population that is not completely task specific. The success of these studies invalidates a lot of the explanations about the lack of functional improvement after progressive resistance training. While most of research is obviously on more high function children. While you can't use the same exercises, I don't see any reason why you could not use similar training principles. The reference you provide just tells us that task specific training will improve those tasks. I find this alone very weak evidence of functional improvement. I agree with the term that is repeated many times in this field "you gain what you train". But this does not mean that we should be satisfied if an intervention only improves the exact same movement that was practiced. We should aim for "functional improvement" that is considerably more extensive than just improvement of a very specific targeted outcome measure. And there are training methods that are able to accomplish that. I don't see progressive resistance training being one of them.
So I would suggest you rethink the use of progressive resistance training in your study. Otherwise please provide literature, evidence and a thorough explanation why you think the use of progressive resistance training is acceptable for a "functional" exercise program in children with cerebral palsy. And also provide an explanation on why you feel that there is no way that you can implement one of the more functional successful principles for your population. A third option that would also solves comment 4 would be that you focus your study just on FES-cycling.
Comment 5: Page 8, line 13-15: I think your sample size should be large enough to allow additional stratification. Why do you not also stratify based on age, especially considering you large age range?
Comment 6: Page 9 table 1: How will you manage time in onsite sessions? A fixed set of progressive resistance exercises can require a considerable different time investment based on the individual challenges of a child. Some participants might require up to 45 minutes to complete your full sets and repetitions requirements if you only count successful correct repetitions. Will you stop such a session early after 30 minutes? Will you cut into the cycling time? Will you extend the training session?
Comment 7: What assistance will the parents have for the home training? What will they have at their disposal to ensure that they are doing things correctly? My experience is that even with an extensive instructional session where parents and children seem to understand everything and execute everything correctly within that sessions, there are still all sorts of considerable mistakes that happen.
Comment 8: Page 9 line 26: You probably planned this anyway, but I would add here that the sessions need to be on non-consecutive days.
Comment 9: Page 10 line 5: I am worried about the lack of standardization here. It is perfectly reasonable to allow group training since it has clear advantages, but you can not just leave this as "where possible". If you have some children train in groups other children train individually and maybe also with a difference between the groups you will have an unnecessary influence on your results that distracts from the influence that you really want to capture here.
Comment 10: Page 13 line 17 to 28. With your inclusion criteria GMFCS II-IV, I also see the use of adapted cycling in a research setting as problematic. The adaptations to a bike of a child with GMFCS II will probably look very different than the adaptations to a bike of child with GMFCS IV. Obviously you can't expect perfect standardization for everything with home-based training. But with the lack in research on adapted cycling can you really be sure that the functional impact of the adapted bike in GMFCS II children will not be completely different compared to GMFCS IV. This is such a contrast to your well-designed standardized FES protocol. It will be very difficult to assess the true impact of the FES protocol if we don't know how the adapted cycling part impacted the children or did not impact the children. Please elaborate on this paragraph. How will you standardize this intervention? And for parts where standardization is not possible, why will this not influence your results or conclusions?
Comment 11: Page 14 line 4-5. Machine learning is a nice buzz word that sounds cool but it can mean so many different things and might mean a lot or very little for the study. Please elaborate a little further. What will the machine learning provide you that was not possible without machine learning and how will it do that? Comment 12: Page 19 line 2 to 10 I disagree with your conclusion in this paragraph. I do see the use of the measure children with IV as a major problem. While there might not be "a gold standard", there are measures that have more evidence, a broader application and a wider use than this test. It feels to me more of a continuation of the problem I had with your training method. "I have a sit to stand exercise, so I have to measure sit to stand to find any functional improvement." If that is the case I strongly disagree. Please elaborate why you think that this test alone is enough? Or add a second test that is more sensitive to GMFCS IV improvement. Or replace this test.
Comment 13:
Will the GMFCS groups of already recruited patient have any influence on your recruitment? Or are you ok with having some imbalance between recruited GMFCS groups? You might end up with a large difference between GMFCS II and GMFCS IV children. Why is this not a problem?
I hope my comments can help you improve your protocol. Thank you for you hard work! The reviewer
REVIEWER
Kristin E. Musselman Toronto Rehabilitation Institute -University Health Network and University of Toronto, Canada.
REVIEW RETURNED
09-Nov-2018
GENERAL COMMENTS
Thank you for the opportunity to review the manuscript titled "The effects of a training program of Functional Electrical Stimulation (FES) powered cycling, recreational cycling and functional exercise training on children with cerebral palsy: a randomized controlled trial protocol". This is a well-written manuscript that addresses a clinically-relevant and important issue in pediatric rehabilitation. The author provided excellent justification for the study, along with a comprehensive literature overview, in the Introduction. The components of the training program are welldescribed in the appendices. I have three areas where I would recommend that the authors provide additional details. 1. The consent process: Written informed consent will be obtained by the parent/guardian, but is there a process in place to obtain assent from the child participant (either verbal assent for the younger children or written assent for the older children)? 2.
Analyses: The statistical analyses of the clinical outcomes are well-described. The analysis strategy for the qualitative component of the study is lacking. In addition, it would be helpful if the semi-structured interview guide was included in the appendix. Similarly, the details of the machine learning techniques are lacking. A 'leave-one-out' validation approach is mentioned, suggesting a supervised technique; however, it would be beneficial if the authors could provide more details concerning the machine learning analysis, including an explanation of what machine learning is. 3.
Limitations: The potential limitations of the study design, training programs, etc. are not discussed, but the authors are encouraged to add this information to the Discussion. Minor comments: 1.
Safety and adverse events: It is stated that "To monitor adverse events, all participants will be questioned". Will a 6 year old child be able to adequately respond to the questions? How does the process for monitoring adverse events differ for a 6 year old versus a 16 year old? 2.
Interviewer: The authors state that the interviews will be completed by an independent interviewer. Will the interviewer have knowledge of the research study aims and methods? Will he/she have content expertise in the topic being researched? These factors will likely affect the quality of dialogue in the interviews, which impacts the information power of the qualitative study component (Malterud et al. Qualitative Health Research 2016; 26: 1753) . If the authors could provide more detail about the content expertise and experience of the interviewer, that would be helpful.
3.
I suggest specifying that Table 1 is an example of a functional exercise program so that it is clear that not every participant completes these four exercises.
4.
Treatment fidelity: It is stated that some training sessions will be video recorded. What will be done with these videos to address treatment fidelity? 5.
Are participants withdrawn from the study due to noncompliance with the study protocol? 6.
Five times Sit to Stand Test: Is this test completed with the use of gait aids and/or arm rests of the chair if needed? Point 2: Each point should be able to stand on its own, so you need to again relate it to your population and intervention, otherwise this is not a strength. This was already done multiple times.
We have amended point to include the population and intervention so it can be read as a standalone point.
I do think that your study is very relevant and important, but the Introduction does not really present this fact well to me. There are other interventions that also improve GMFM. Why should I as a reader care about FES-cycling? Why is this an intervention that I should use over other interventions. I see a strong focus on participation within the different parts of the intervention and outcome measures. Remembering presentations from your Co-Author Mrs.Boyd, I understand your direction, reasoning and philosophy behind what you are doing here, but I don't think it is really presented in a clear way in the introduction. I know that you have a few sentences and phrases that explain some of this but please try to elaborate further within the text.
Thank you for this feedback. Your comments about the introduction did not align with the feedback we received from the second reviewer. The study is not solely focused on FES-cycling, but rather a combination of FES-cycling (to improve cycling capacity), recreational cycling (to improve cycling participation at home and in the community) and a functional goal-directed program (to improve the performance of goal activities that are relevant to the individual). This study is purposely a package of care to ensure both improved capacity and performance, rather than testing individual elements. We have amended various parts of the introduction and protocol to emphasize this point in response to some of your later comments. We hope that this provides more clarity for you.
Comment 3:
So my main problem with this protocol is the choice of training intervention.
Page 4: line 26-28 The first problem I have is the use of a spectrum of interventions. You write that the impact of cycling on the function in children with cerebral palsy is not clear and an RCT with enough power will provide that information. I am not sure your study will be able to provide this information. Lets say your intervention group shows a significantly larger change of GMFM after intervention? But what is the reason for this change? The FES cycling? The functional training? The adapted cycling? Just one of those elements? A combination of two of them? A combination of all of them? We wont know. Please elaborate to me why you think your study will be able to solve this lack of research in cycling for children with CP despite the additional interventions.
We have amended the paragraph to provide more clarity. The study was designed as a pragmatic RCT that delivers a combined intervention of FES-cycling, recreational cycling and functional training. The purpose is not to identify which of these components leads to improvement in gross motor function, but rather to see if this combined approach leads to improvement in function and translation into participation. We are familiar with the concept that you 'gain what you train' and so we do not expect that FES cycling alone would result in improvements in other functional outcomes, such as wheelchair transfers and mobility. This training package was therefore designed to target cycling capacity (through FES-cycling), participation in cycling (through recreational cycling in the community) and activity performance (through task-specific practice of relevant transfer and mobility tasks). I've reworded the final sentence of the introduction to emphasize the point that we are investigating the efficacy of a combined therapy approach, rather than separate interventions.
Comment 4:
This brings me to an even bigger problem, I am not sure your functional training is suited to improve functional performance.
Page 6 line 1 8-20: This sentence is at best very misleading but in my opinion incorrect and I don't think this is unintentional! Your reference tells us nothing about "progressive resistance training" which you claim "should improve function".
The page and line numbers referred to in this comment do not seem to align with our version of the manuscript. I believe the reviewer is referring to page 5, lines 15-17 that reads "A program that is engaging, goal-directed and follows progressive resistance training (PRT) principles should result in improved functional outcomes.27 An increased capacity to cycle and to perform transfers should also result in increased HPA."
In my opinion there is a good reason for this, because the high-quality progressive resistance training research shows that there is no functional improvement after progressive resistance training.
Our study is not employing progressive resistance training alone. We are combining progressive resistance training principals with task specific practice, FES-cycling and recreational cycling.
I think you know this very well yourself because you cite one of the biggest progressive resistance training studies that showed just that, a little bit later in the text but for some reason you don't cite it here. Recent research is starting to move away from progressive resistance training to more anaerobic methods like high velocity, high intensity or high-power training methods. These methods show considerable functional improvement in this population that is not completely task specific. The success of these studies invalidates a lot of the explanations about the lack of functional improvement after progressive resistance training. While most of research is obviously on more high function children. While you can't use the same exercises, I don't see any reason why you could not use similar training principles. The reference you provide just tells us that task specific training will improve those tasks. I find this alone very weak evidence of functional improvement. I agree with the term that is repeated many times in this field "you gain what you train". But this does not mean that we should be satisfied if an intervention only improves the exact same movement that was practiced. We should aim for "functional improvement" that is considerably more extensive than just improvement of a very specific targeted outcome measure. And there are training methods that are able to accomplish that. I don't see progressive resistance training being one of them.
So I would suggest you rethink the use of progressive resistance training in your study.
Otherwise please provide literature, evidence and a thorough explanation why you think the use of progressive resistance training is acceptable for a "functional" exercise program in children with cerebral palsy. And also provide an explanation on why you feel that there is no way that you can implement one of the more functional successful principles for your population.
A third option that would also solves comment 4 would be that you focus your study just on FEScycling.
Thank you for sharing your thoughts regarding progressive resistance training. We agree that progressive resistance training in isolation does not improve function and have added a reference to support this (Scholtes et al., 2012) . We have also added an additional reference that supports the benefit of a combined PRT and anaerobic training approach and would like to stress that our program is NOT solely a resistance training program. We have combined progressive resistance training principles with task-specific functional training which is backed by considerable literature (See the systematic review by Novak et al., 2013: A systematic review of interventions for children with cerebral palsy: state of the evidence.) The purpose of this approach was to offer a holistic training program that will target various aspects of fitness and function and enhance participation.
We acknowledge the reviewer's suggestion to focus solely on FES-cycling. Our rationale for including FES-cycling in our protocol is to increase exercise capacity and tolerance. We believe that this, combined with recreational cycling and task-specific training (that incorporates PRT principles) will be more likely to improve function than FES-training alone. This is what we seek to examine in this RCT.
Page 8, line 13-15: I think your sample size should be large enough to allow additional stratification. Why do you not also stratify based on age, especially considering your large age range?
Thank you for your suggestion. We have decided to stratify by GMFCS level and training site and will consider stratifying by age in future trials with a larger study cohort.
Comment 6: Page 9 table 1: How will you manage time in onsite sessions? A fixed set of progressive resistance exercises can require a considerable different time investment based on the individual challenges of a child. Some participants might require up to 45 minutes to complete your full sets and repetitions requirements if you only count successful correct repetitions. Will you stop such a session early after 30 minutes? Will you cut into the cycling time? Will you extend the training session? This is a great point. Given the range of GMFCS levels, we can expect that some children will take much longer to transition between training tasks compared to others. We believe that the dose of the intervention is more important than the session time, so the session length will be adjusted to allow participants to complete all of their allocated training tasks. We will record the training content and duration for each training session.
Comment 7:
What assistance will the parents have for the home training? What will they have at their disposal to ensure that they are doing things correctly? My experience is that even with an extensive instructional session where parents and children seem to understand everything and execute everything correctly within that sessions, there are still all sorts of considerable mistakes that happen.
A home visit will be completed prior to the intervention to assist the clinician to tailor the exercise program to the home environment, keeping in mind family schedules and the available equipment and space. Given that the program is heavily goal focused, a home visit is necessary to tailor the program to the individual and to address any perceived barriers to participating at the very beginning.
The participants will be seen at a training facility twice weekly and the clinician will run through the home exercises to check for technique and understanding. Parents will be encouraged to video record the exercise demonstrations on their phone during their home practice and a printed copy of the program which will be updated every 2 weeks. The printed program will include clear, written instructions and an illustration for each exercise. A space will be provided to record the actual sets and reps completed by the child. Completed exercise programs will be returned to the clinician at the end of each fortnight.
Page 9 line 26: You probably planned this anyway, but I would add here that the sessions need to be on non-consecutive days. Thank you for this suggestion. We have added 'on non-consecutive days' to the abovementioned sentence.
Comment 9:
Page 10 line 5: I am worried about the lack of standardization here. It is perfectly reasonable to allow group training since it has clear advantages, but you can not just leave this as "where possible". If you have some children train in groups other children train individually and maybe also with a difference between the groups you will have an unnecessary influence on your results that distracts from the influence that you really want to capture here.
We agree with this feedback and have removed the option for group training.
Comment 10:
Page 13 line 17 to 28. With your inclusion criteria GMFCS II-IV, I also see the use of adapted cycling in a research setting as problematic. The adaptations to a bike of a child with GMFCS II will probably look very different than the adaptations to a bike of child with GMFCS IV. Obviously you can't expect perfect standardization for everything with home-based training. But with the lack in research on adapted cycling can you really be sure that the functional impact of the adapted bike in GMFCS II children will not be completely different compared to GMFCS IV.
We believe that the variability in bikes is a strength rather than a limitation. Children with different levels of function will require different modifications to participate in cycling. The whole premise of adapted cycling is to tailor the equipment to the individual's level of function and specific needs. This means that there will be variability not only between GMFCS levels, but within GMFCS levels. This can be controlled to some extent by using certain brands of adapted bikes that have standard attachments that can be removed and added, and when we stratify data by GMFCS level. The bottom line is that there needs to be variation to make it accessible to this population. If we control for the type of adapted bike used (and specific modifications), this will not be generalizable to children with CP, because you would never prescribe exactly the same piece of equipment to all children classified as GMFCS II, III, IV, etc. Some variability will be accounted for by the stratification This is such a contrast to your well-designed standardized FES protocol. It will be very difficult to assess the true impact of the FES protocol if we don't know how the adapted cycling part impacted the children or did not impact the children.
As discussed earlier, we are not investigating how each training component impacts the children. We are interested in how the combined program impacts the children. The qualitative interview will provide an opportunity to delve into participant's experiences with the specific components of the intervention and how they believe these influenced them.
Please elaborate on this paragraph. How will you standardize this intervention? And for parts where standardization is not possible, why will this not influence your results or conclusions?
I have included a few sentences to address your concerns on page 13. We will record exactly which bikes and modifications are used for each participant and will control for the dose of cycling. There will be a 'cycling diary' section on the home exercise program for parents to record the amount of time and approximate distance cycled as well as any notes about the environment -e.g. 30 mins cycling on a bike path at the local park.
Comment 11:
Page 14 line 4-5. Machine learning is a nice buzz word that sounds cool but it can mean so many different things and might mean a lot or very little for the study. Please elaborate a little further. What will the machine learning provide you that was not possible without machine learning and how will it do that?
Machine learning algorithms allow us to identify and analyse patterns in large data sets in order to classify activities by type (e.g. upper limb vs walking vs cycling). This could not be done with earlier cut-point methods that allowed us to classify activity by intensity only. I have included more details about the machine learning aspect and have elaborated further in the data analysis section.
Comment 12:
Page 19 line 2 to 10 I disagree with your conclusion in this paragraph. I do see the use of the measure children with IV as a major problem. While there might not be "a gold standard", there are measures that have more evidence, a broader application and a wider use than this test. It feels to me more of a continuation of the problem I had with your training method. "I have a sit to stand exercise, so I have to measure sit to stand to find any functional improvement." If that is the case I strongly disagree. Please elaborate why you think that this test alone is enough?
The page and line numbers do not seem to line up with our version of the submitted manuscript. We assume the reviewer is referring to the decision to use the 5TSTS assessment. This test was chosen after careful consideration of the available functional tests for children with CP. While we acknowledge the reviewer's concerns, there are no other functional outcome measures that have more evidence, a broader application and wider use for GMFCS level IV. As there are a lack of functional tests that are valid for non-ambulant children with CP, we have chosen to combine the GMFM (one of the most well supported and researched outcome measures) with the 5TSTS test. Alternate functional tests that have been used among children with CP such as step-up and lateral step up tests are also geared toward ambulant children and cannot be easily modified for children who are GMFCS IV. The 5TSTS allows the use of aids and devices and can be more easily adapted to test STS capacity in this group of children. We appreciate there is not a lot of data for minimally clinically differences, however we believe they are the best available assessments for this spectrum of GMFCS levels.
For this reason, we have chosen the 5TSTS test in combination with other assessments (GMFM, a cycling sprint test, COPM, HPA data, etc) to test broad aspects of activity and function. Along with the GMFM, COPM, cycling power PEDICAT (activity capacity) and habitual activity data, we believe the 5TSTS is an appropriate (and relevant) measure to assess function in this group of children.
Or add a second test that is more sensitive to GMFCS IV improvement. Or replace this test.
Thanks for this suggestion, however we are not aware of such a test.
Comment 13:
Will the GMFCS groups of already recruited patient have any influence on your recruitment? Or are you ok with having some imbalance between recruited GMFCS groups? You might end up with a large difference between GMFCS II and GMFCS IV children. Why is this not a problem? We will stratify by GMFCS level so that the control and intervention groups should be relatively balanced in terms of functional ability. We anticipate that an intervention that focuses on transfer training and cycling might attract more GMFCS level III's and IV's who have less training options available to them compared to someone who is GMFCS level II.
I hope my comments can help you improve your protocol. Thank you for you hard work! Thank you for taking the time to review our paper. We have taken on board your feedback and appreciate your time.
Reviewer: 2
Reviewer Name: Kristin E. Musselman Institution and Country: Toronto Rehabilitation Institute -University Health Network and University of Toronto, Canada.
Thank you for the opportunity to review the manuscript titled "The effects of a training program of Functional Electrical Stimulation (FES) powered cycling, recreational cycling and functional exercise training on children with cerebral palsy: a randomized controlled trial protocol". This is a wellwritten manuscript that addresses a clinically-relevant and important issue in pediatric rehabilitation. The author provided excellent justification for the study, along with a comprehensive literature overview, in the Introduction. The components of the training program are well-described in the appendices. I have three areas where I would recommend that the authors provide additional details.
1.
The consent process: Written informed consent will be obtained by the parent/guardian, but is there a process in place to obtain assent from the child participant (either verbal assent for the younger children or written assent for the older children)?
Yes, verbal assent will be obtained from children younger than 12 (or those who are unable to provide written assent) and written assent will be obtained from children who are 12 years and over. I have amended the ethics paragraph on page 2 to include this.
2.
Analyses: The statistical analyses of the clinical outcomes are well-described. The analysis strategy for the qualitative component of the study is lacking. In addition, it would be helpful if the semistructured interview guide was included in the appendix. Similarly, the details of the machine learning techniques are lacking. A 'leave-one-out' validation approach is mentioned, suggesting a supervised technique; however, it would be beneficial if the authors could provide more details concerning the machine learning analysis, including an explanation of what machine learning is.
Thank you for this feedback. Under the heading 'statistical analysis' (page 21), I've included an additional paragraph that details how the data will be analysed. I've also included a paragraph on the qualitative analysis and have included the semi-structured interview questions in Appendix 3.
3.
Limitations: The potential limitations of the study design, training programs, etc. are not discussed, but the authors are encouraged to add this information to the Discussion.
We agree with this suggestion and have included a paragraph of potential limitations at the end of the discussion section.
1.
Safety and adverse events: It is stated that "To monitor adverse events, all participants will be questioned". Will a 6 year old child be able to adequately respond to the questions? How does the process for monitoring adverse events differ for a 6 year old versus a 16 year old?
From previous research we have conducted we believe that children as young as six can adequately respond to simple questions about how they felt after the training sessions. The parents will also be involved in the discussions about adverse events. We have amended this sentence to include parents as well as participants.
2.
Thank you for your suggestion. The interviews will be conducted by either a senior or new-graduate physiotherapist who are based at the training centre and have extensive knowledge of the study and the topic being researched. The interviewers may be known to the participants through their previous interactions with the training facility.
3.
We agree that this was misleading and have amended the title to read 'Example of a functional exercise program'.
4.
Treatment fidelity: It is stated that some training sessions will be video recorded. What will be done with these videos to address treatment fidelity?
A random sample of videos will be reviewed by a senior author to ensure compliance with the training protocol.
5.
Are participants withdrawn from the study due to non-compliance with the study protocol?
Participants will not be withdrawn due to non-compliance, as this is a pragmatic RCT and noncompliance or non-attendance will be recorded and reported as a finding. Families and participants are free to withdraw at any time.
6.
Five times Sit to Stand Test: Is this test completed with the use of gait aids and/or arm rests of the chair if needed?
The five times sit to stand test will be completed with the use of gait aids and arm rests as needed, as we have included GMFCS levels II-IV in the study protocol. The test will be video recorded in order to replicate it exactly at each of the testing points. We have elaborated on this in the outcomes section under the heading "five times sit to stand test".
VERSION 2 -REVIEW

REVIEWER
Christian Schranz Medical University Graz REVIEW RETURNED 22-Feb-2019
GENERAL COMMENTS
Ok, so the authors answered all comments to my satisfaction except one.
I admire that the authors are willing to stick to their argument but unfortunately looking at my main problem, comment 4, they did not convince me in the slightest of their view. In my opinion the authors are making incorrect claims about a major part of their intervention. So there is a strong disagreement between me and the authors. As a result I strongly recommend against accepting the manuscript in its current form. For my approval I would still required the same major revisions I requested before in comment 4 or further references supporting the stance of the authors. I invite the editor to read both their answer and my response to their answer and make up his own mind on how to proceed.
In my personal opinion, the authors once again presented a very superficial view of the literature that can be extremely missleading for someone who is not familiar with the literature on the subject. So this time I will dive much deeper into the references that the author provided and present some additional references that I consider more appropriate for the problem at hand. In the end I will make additional suggestions for potential alterations that are less severe than what I previously suggested and that might be more acceptable to the authors.
Ok, in my last review I argued that one of your own references the study by Scholtes shows that functional progressive resistance training does not improve function. You argue that this study "looked ONLY at progressive resistance training" and that you don't do that, you use "goal orientated functional training COMBINED with progressive resistance training". This is completely wrong! This study did actually the same thing that you are trying to do. They published their study protocol before the study. I invite you to have a closer look at that
and find out what they REALLY did. You don't have to look further than the title of that publication. They employed "functional strength training based on progressive resistance training", they had a functional exercise programs with functional tasks. And yes, just like you they had two "goal-directed" stations. I am not sure how you can really argue any difference here when you look at the individual exercises. They literally used every exercise that you are also trying to use. Sit to stand, step ups (as part of the game station) and unloaded or loaded goal-orientated functional exercises at their game stations. Well, I think I know already your response to that, because I have read, the commentary on this paper by your Co-author Mrs. Boyd. "Hey, but they had 1 additional exercise in there, which was on a leg-press machine, so was it really a functional training?. We need training in a more contex-specific manner to have any improvement." I would argue, this one exercise alone does not mean that this training was not functional or not context specific. They simply did an additional exercise to your training program. My view of this study and the other big progressive resistance training is supported by the commentary by Diane Damiano, who is probably the most active and most respected researcher on functional progressive resistance training in children with cerebral palsy ("Progressive resistance exercise increases strength but does not improve measures of mobility in young people with cerebral palsy". Damiano 2014). This commentary is on the other big progressive resistance CP study by Taylor 2003, but she comments on both studies at once. She is one of the biggest voices for progressive resistance training but even she had to concede that both studies were well conducted, they used functional exercises but did not find any functional change.
So this study shows that progressive resistance with functional exercises does not improve function. This is alone is already enough. The study by Scholtes is a high quality study, well designed without any major flaws focused on functional training with specific functional goals and is supported by a very similar high quality study. And if you like at the details the intervention is almost identical to what you are doing. Even if the references that you provided would support your point of view (which they don't). At the very best the literature on this issue is controversial. You can not just ignore high quality well designedstudies.
So now to the references that supposedly support your view. So in my last review I argued already that newer research has moved away from progressive resistance training and is employing anaerobic methods like high intensity training, high velocity training and high power training. These interventions show very high functional gains. My main problem is that you are employing a suboptimal method when there are clearly better methods out there. So the main source that you use against this argument is a study by your center that employed a combination of progressive resistance training and high intensity training.
This finding is not surprising at all, in contrast to progressive resistance training there are multiple studies now available that show that high intensity training improves function. It is very likely that the children in this study had improvement only because of the additional anaerobic training. So this supports by no means the statement that you are trying to make that progressive resistance training ALONE without the high intensity training also improves function. It also does not show that the "progressive resistance training" half of the intervention was necessary for the functional benefits that you were able to show in this study. This is the problem when you only evaluate a mash up of different interventions, you can not evaluate the impact of just one half of the intervention. If you want to look at evidence of what you are actually doing you have to look at the research investigating each part of your intervention, e.g. in this case the Scholtes study. This is considerably more relevant than your reference.
Ok so on to the next one, which is already the last one. The study by Novak. Ok so first big issue. You argue that "evidence" shows that only progressive resistance training does not improve function but a combination with functional training does, but then you provide a reference that only looks at functional goal-oriented training with no progressive resistance training at all? And this is a systematic review, that gave functional goal-oriented training as a "green light" intervention that is recommended. But once again. I invite you look a little deeper than the surface. I also don't think it is relevant to the issue that you are also combining the progressive resistance functional goal oriented training also with FES-cycling and recreational cycling. This does not mean that the progressive resistance exercises are necessary for any functional gains.
So I come back to the same point from my last review. If you have any proper references supporting your view I am happy to hear them.
Otherwise I would advise you to change your exercise intervention.One solution that might be more acceptable to you compared to what I previously suggested would be an approach similar to the one by Gillet in the study that you provided. Mix progressive resistance training with some anaerobic training that can actually improve function.
I also have another new suggestion that might be more acceptable to you. For this one you don't even need to change anything about the study design.
It might surprise you to hear, I actually think really highly of progressive resistance training and think it is a very worthwhile intervention for children with CP that improves strength, has general health benefits and combats the natural progression of the disease. I just don't think it should be used if the goal is "functional"-improvement. So I actually do think there is merrit of using PRT combined with other interventions like FES-cycling which can improve function. So another thing you could do is remove any mention in the manuscript of functional-goal oriented PRT leading to functional gains or anything of a similar nature. If you don't try to state that this part of your intervention will improve function, I have no issue.
Comment 2: The second sentence of this response is irrelevant and inappropriate as a response to a reviewer. However, in the rest of the response you did clarify some things and also made some important changes to the manuscript. So I don't require any additional changes here.
Comment 12: After some research i have to agree with the authors here. While I do still think that this outcome measure is very suboptimal for this application. After going through some potential alternative outcome measures I have to agree with the authors and disagree with my own comment. There is no better outcome measure. At least I can't come up with one as well.
The authors answered all other comments to my satisfaction.
REVIEWER
Kristin Musselman
Toronto Rehabilitation Institute-University Health Network, Canada REVIEW RETURNED 24-Jan-2019
GENERAL COMMENTS
Thank you for addressing the reviewer comments well.
VERSION 2 -AUTHOR RESPONSE
Reviewer: 1
Reviewer Name: Christian Schranz Institution and Country: Medical University Graz
Please state any competing interests or state 'None declared': None Please leave your comments for the authors below Ok, so the authors answered all comments to my satisfaction except one.
Query 1:
In my personal opinion, the authors once again presented a very superficial view of the literature that can be extremely misleading for someone who is not familiar with the literature on the subject. So this time I will dive much deeper into the references that the author provided and present some additional references that I consider more appropriate for the problem at hand.
In the end I will make additional suggestions for potential alterations that are less severe than what I previously suggested and that might be more acceptable to the authors.
Ok, in my last review I argued that one of your own references the study by Scholtes shows that functional progressive resistance training does not improve function.
You argue that this study "looked ONLY at progressive resistance training" and that you don't do that, you use "goal orientated functional training COMBINED with progressive resistance training". This is completely wrong! This study did actually the same thing that you are trying to do. They published their study protocol before the study. I invite you to have a closer look at that and find out what they REALLY did. You don't have to look further than the title of that publication. They employed "functional strength training based on progressive resistance training", they had a functional exercise programs with functional tasks. And yes, just like you they had two "goal-directed" stations. I am not sure how you can really argue any difference here when you look at the individual exercises. They literally used every exercise that you are also trying to use. Sit to stand, step ups (as part of the game station) and unloaded olr loaded goal-orientated functional exercises at their game stations.
Our response:
We agree that Scholtes (2010 Scholtes ( , 2012 shows that functional progressive resistance training alone does not improve function and the authors recommended in their article that future trials take a more individualised, goal-oriented approach to strength training (Scholtes et al.,2010) . The intervention described in our protocol includes two activities that are similar to Scholtes's study -the loaded STS and step-up tasks, except that our protocol allows for adaptations and changes in the context. The exercises in the Scholtes study were not goal directed or tailored to the individual, as all participants performed the same circuit-based exercises. The remaining activities in our protocol (that are not PRT exercises) are tailored to the child's individual COPM goals that will be established at the beginning of the program, which will also direct the content of the home exercise program. We have included a paragraph at the beginning of the methods section that outlines this goal setting process.
On review of our protocol, we have identified and amended a potential source of confusion - Table 1 (Example summary of the exercise program) and Appendix 1 (A detailed overview of the CERT guidelines). The previous versions of these tables specified a training load for the goal directed activities, which should have been removed. We have re-worded the mobility and transfer related tasks to "goal directed activity 1 and 2", removed the training loads and listed these after the STS and step up exercises, as the goal directed activities are not intended to be PRT exercises. E.g. if a child's goal is to improve their ability to get in and out of the car, their goal-directed activities might involve practicing the components of the transfer, the full transfer, or activities that are related to this goal (e.g. climbing from the floor to the plinth).
Query 2:
Well, I think I know already your response to that, because I have read, the commentary on this paper by your Co-author Mrs. Boyd. "Hey, but they had 1 additional exercise in there, which was on a legpress machine, so was it really a functional training?. We need training in a more contex-specific manner to have any improvement." I would argue, this one exercise alone does not mean that this training was not functional or not context specific. They simply did an additional exercise to your training program. My view of this study and the other big progressive resistance training is supported by the commentary by Diane Damiano, who is probably the most active and most respected researcher on functional progressive resistance training in children with cerebral palsy ("Progressive resistance exercise increases strength but does not improve measures of mobility in young people with cerebral palsy". Damiano 2014). This commentary is on the other big progressive resistance CP study by Taylor 2003, but she comments on both studies at once. She is one of the biggest voices for progressive resistance training but even she had to concede that both studies were well conducted, they used functional exercises but did not find any functional change.
We do not disagree with the author's comments or Diane's commentary.
Query 3:
So this study shows that progressive resistance with functional exercises does not improve function. This is alone is already enough. The study by Scholtes is a high quality study, well designed without any major flaws focused on functional training with specific functional goals and is supported by a very similar high quality study. And if you like at the details the intervention is almost identical to what you are doing. Even if the references that you provided would support your point of view (which they don't). At the very best the literature on this issue is controversial. You can not just ignore high quality well designed-studies.
We agree -the study by Scholtes is a well-designed study and it indeed showed that PRT exercises (even though functional) did not improve function. The authors themselves acknowledge that they may have had greater success had the exercises been goal oriented and more context specific. This is what our program will focus upon.
We have restructured the introductory paragraph that refers to the functional training program and have added a second reference -the 2010 paper from the same study by Scholtes and colleagues that attributes their lack of functional improvement (in part) to a lack of specificity to the child's mobility goals.
"The lack of effectiveness on mobility improvement might also be explained by the non-individual specificity of the exercises. Selection of individually tailored mobility exercises with a more goaloriented approach might improve the effectiveness of strength training on mobility outcomes." (e112, Scholtes et al., 2010) .
Query 4
So now to the references that supposedly support your view.
So in my last review I argued already that newer research has moved away from progressive resistance training and is employing anaerobic methods like high intensity training, high velocity training and high power training. These interventions show very high functional gains. My main problem is that you are employing a suboptimal method when there are clearly better methods out there. So the main source that you use against this argument is a study by your center that employed a combination of progressive resistance training and high intensity training.
We understand that our paragraph may have been misleading. We reconfirm that we are not arguing that PRT alone improves function and agree that you cannot evaluate the impact of one half of the intervention. We have removed the reference in question and have re-referred to the study by Scholtes.
"There is evidence that strength training can improve muscle strength in children and young adults with CP, however there is conflicting evidence on its efficacy to improve functional outcomes22-26. Despite following progressive resistance training principles, one well-designed RCT reported improvements in strength but not walking function after completing circuit exercises three times a week for twelve weeks22, 27. The authors attributed the lack of functional improvement to a lack of specificity to participant's goals and suggested an individualised, goal-directed approach to strength training22. In the present cycling study, incorporating goal-directed, training was deemed necessary to ensure that participants experience the health benefits of cycling as well as improvements in functional tasks that are of life-long importance to children classified as GMFCS levels II-IV28."
Query 5:
Ok so on to the next one, which is already the last one. The study by Novak. Ok so first big issue. You argue that "evidence" shows that only progressive resistance training does not improve function but a combination with functional training does, but then you provide a reference that only looks at functional goal-oriented training with no progressive resistance training at all? And this is a systematic review, that gave functional goal-oriented training as a "green light" intervention that is recommended. But once again. I invite you look a little deeper than the surface. Functional goal-oriented training can mean a lot of things. So what are the references that were actually used to green light goal oriented functional training? They looked at three studies with occupational interventions targeting improved hand function. So yeah, not really a suitable comparison, to your plans. No word of progressive resistance training and targeting a completely different part of the body. There are multiple studies that are much closer to your study and did not show functional improvement.
The reviewer makes a fair point and the articles referenced in the systematic review have used goaloriented approaches to target improved upper limb and hand function. We plan to use a goal-oriented approach to target improved mobility, transfers and cycling ability in children with CP classified as GMFCS levels II-IV, which does not exclusively focus on lower limb strength. Mobility goals for children classified as GMFCS levels III and IV often include wheelchair propulsion and improved upper limb strength for transfers, so it is important to stress that the goal directed activities in our training program are not restricted to lower limb gross motor activities. Nonetheless, we do understand the reviewer's concerns and have replaced the reference with three studies that have incorporated elements of goal-directed training into intensive training programs. We recognise that the content and methods in each study varies considerably, but have included them as they have each tailored their intervention in response to participant and/or parent-identified goals.
Query 6
I also don't think it is relevant to the issue that you are also combining the progressive resistance functional goal oriented training also with FES-cycling and recreational cycling. This does not mean that the progressive resistance exercises are necessary for any functional gains.
Otherwise I would advise you to change your exercise intervention. One solution that might be more acceptable to you compared to what I previously suggested would be an approach similar to the one by Gillet in the study that you provided. Mix progressive resistance training with some anaerobic training that can actually improve function.
As requested, we have removed any link between PRT and improved function. We have restructured and reworded Table 1 and Appendix 1 to better reflect the fact that the activities are goal-directed (and individualised) and do not focus solely on PRT.
